ABSTRACT: The flexural test was conducted using prism specimen of PVA fiber reinforced cement based composite materials, and the compressive test was conducted using half of the folding test specimen. The test results show that, with the increase of PVA fiber content, the folding strength increases significantly, meanwhile, the compressive strength increased slightly and then decreased. The fiber in the cement matrix plays a toughening effect.
INTRODUCTION
Polyvinyl alcohol fiber reinforced cement based composite materials (PVA-ECC) is a new composite material. With PVA fibers as reinforcing material, there are many advantages, such as high toughness, high tensile strength, high resistance to fracture and so on [1] [2] . Research on PVA-ECC is of great significance.
EXPERIMENTAL DESIGN

Test material and mix proportion
Cement: This test uses P.O42.5 cement made in Jiangsu JiuJiu Cement Co., Ltd..
Fly ash: Fly ash made in Xuzhou Power Plant is used in test, the chemical composition shown in Table 1 . .Clay content less than 1%, the maximum particle size not more than 1.2mm after screening, fineness modulus of 2.18.
Fiber: Standard PVA fiber made in Shangdong Bangneng Company is used in this experiment, fiber perform-ance shown in Table 2 . Superplasticizer: Polycarboxylate superplasticizer, mixed with water, the water reducing rate about 30%.
This paper study the influence of fiber content on material properties and take a fixed water-cement ratio 0.42, mix proportion shown in Table 3 . Note: Number JZ reference specimens without mixing fibers, P0.5 represents the fiber volume content of 0.5%, and so on.
In order to save material and time, test specimen used for compression testing adopt small specimens after t-he folding test, and for comparison with ordinary specimens without fiber. Each group ratio has three test pieces, the size of test pieces: 40mm×40mm×40mm. Specimen No.
requirements: Z represents the flexural test pieces; Y represents the compression test piece; W represents not add fiber specimen; P means that the PVA fiber specimen; the first number indicates the mixing ratio sequence; the second number indicates the sequence number of specimen in this mix proportion.
TEST RESULTS AND ANALYSIS
Flexural test results and analysis
Flexural test results are shown in Table 4 , and the mutative law of flexural strength with fiber content is shown in Figure 1 . As can be seen from Table 5 and Figure 1 , with increasing PVA fiber content, flexural strength (7 days, 28 days) of PVA-ECC gradually increase, and higher than the standard specimens. Flexural strength reaches its maximum when the fiber content of 2%, 7-day flexural strength increased 73.7% than the standard specimens, 28 days flexural strength increased 62.5% than the standard specimens. From the destruction of specimen, the PVA fibers adding make specimens from brittle failure to ductile failure. It indicates that the fibers not only improves the flexural strength of the test pieces also enhance the toughness of the specimen.
Compression test results and analysis
Compression test results of the small cube specimens are shown in Table 5 . Load-displacement curve is shown in Figure 2 , a-d is load-displacement curve of specimen with fiber content of 0.5%, 1%, 1.5%, 2% successively, and the mutative law of compressive strength with fiber content is shown in Figure 3 . As can be seen from Table 6 and Figure 2 ,3, compressive strength occur little change with fiber content, 7-day compressive strength almost no significant change. When 28 days, with the PVA fiber content increases, t-he compressive strength has a slight increase. The compressive strength reaches maximum value of 55.6 M-Pa when the fiber content of 1%, but a further increase with fiber content (1.5%), the compressive strength tends to decrease. When fiber content increased to 2%, the compressive strength further decrease (54.5MPa).It indicates the compressive strength has been basically stable when the fiber content of 1%. Therefore, there must be a fiber content make the intensity peak, when more than this dosage, the cementitious material not s-ufficient to cover wrapped fiber. Fiber in concrete material not only would not achieve the enhanced role, but not conducive to the integrity of fiber reinforced concrete, thus weakening the strength of concrete.
CONCLUSION
The PVA fibers Adding improve greatly the flexural strength of the specimen. From the test results can be seen that the fiber content of 2%, 28-day flexural strength of specimen increased by 62.5% compared to the without fiber specimen.
As can be seen from the results of compression tests, adding PVA fibers improve the compressive strength of the specimen was not significant. As the fiber content increased, the compressive strength increased slightly. When fiber content of 1%, compressive strength reached a maximum (55.6MPa), and then gradually decreased with the fiber content increase. It indicates that fiber in improving the compression toughness has played a good role.
